Leishmania donovani promastigotes induce periphagosomal F-actin accumulation through retention of the GTPase Cdc42.
Leishmania donovani promastigotes inhibit phagosome maturation and induce the accumulation of periphagosomal F-actin during the establishment of infection within macrophages. These events are mediated by the surface glycolipid lipophosphoglycan (LPG), but the underlying mechanisms remain to be elucidated. In this study, we addressed the role of the Rho-family GTPases RhoA, Rac1 and Cdc42 in the uptake of L. donovani promastigotes and in the accumulation of periphagosomal F-actin. Confocal microscopy analyses revealed that association of both Rac1 and RhoA to phagosomes containing L. donovani promastigotes was independent of the presence of LPG. In contrast, Cdc42 and proteins required for F-actin assembly (Arp2/3, WASP, Myosin, alpha-actinin) were retained on phagosomes in a LPG-dependent manner. Expression of the RhoA inhibitor C3-transferase blocked the internalization of complement-opsonized promastigotes, whereas the dominant-negative Rac1N17 blocked the uptake of unopsonized promastigotes. The dominant-negative Cdc42N17 inhibited LPG-mediated phagosomal accumulation of F-actin and retention of Arp2/3 and Myosin. Thus, our data suggest that the effect of LPG on the accumulation of periphagosomal F-actin is the consequence of an abnormal retention or activation of Cdc42 at the phagosome.